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I, JOSEPH ROBERT 3MMOTT FRASER, M.D., make oath and say as follows: 

1. I graduated as a legally qualified medical practitioner from the University 
of Melbourne (M B ,B.S., a six-year course), and subsequently, specialized in 
Cardiology while taking out the M.D. in 1954, (a higher degree in this University) 
and qualifying for college memberships as an internist and was later elected to 
Fellowship of both. The reader v ill note that M.D. is a higher doctor? e here as 



'in the U.K. and Scandinavia. The Australasian and Londcn Colleges of 
Phvskians are College:* of interne 1 medicine. 

As a Cardiologist, with an interest in the mechanisms of rheumatic fever 
and related joint diseases, I devised a new method for the culture of synovial 
cells which lined the joints and then realized, having regard to the published 
literature at the time and the available knowledge, that very little was known 
about the metabolism of hyaluronic acid (HA), the distinctive component of 
joint fluid later designated hyaluronan. I was able to use these cultures to 
synthesize the substance and gradually developed methods to produce highly 
purified radioactively labelled hyaluronan of naturally occurring very high 
molecular weight. At the time, this seemed to provide the only means to solve 
some of the fundamental questions concerning its turnover in the body. 

2. (a) Now shown to me and marked as Exhibit I to this my Declaration is my 
Curriculum Vitae. The reader will note my extensive involvement as a Doctor, 
Cardiologist, and practicing physician. The reader will also note the number of 
papers which 1 have written particularly, starting about 1961, relating to 
hvaluronan The reader will note that from 1961 to 1988/89, 1 have been author 
or co-author of more than in excess of seventy (70) papers and from 1990 to the 
present. 1 have been author or co-author of an additional thirty (30) papers 
dealing with hyaluronic acid. See, for example, publication #132 entitled, 
"'Hyaluronan'. In Extracellular Matrix, Vol. 2, Ch- 5, Pp. 1410199. Ed. W.D. 
Comper. Harwood Academic Publishers, New York & London. 1996" in my 
bibliography. In thi; time, I have taken a close interest in all aspects of the 
sources, structure and functions of hyaluronic acid and its transport and 
degradation, especially in the living body. 


(b' 1 have, a? ar. exoert in respect of hyaluronan, assisted Hyal Pharmaceutical 
Corporation, the Assignee of the above-identified patent application ir. the U.S. 
Patent Office. As a consultant, I was involved in advising Hyni pharmaceutical 
Corporation in all aspects of hyaluronan and have carried out research and 
development and test ng for Hyal Pharmaceutical Corporation. I would not, 
however, let my acting as a Consultant for Hyal Pharmaceutical Corporation or 
for anyone, interfere with or cloud my professional objectivity and 
responsibilities in rendering any opinion for any person. 

3. In 1973, I showed that hyaluronan escaped, at least ir. part, through the 
lymphatic drainage of the joint and that hyaluronan disappeared very quickly 
from the blood stream, matters which had not been previously studied. To this 
time, there had been no recorded evidence that HA moved out of the tissues at 
all. Its blood levels were known to be very low and extensive work to detect 
hyaluronidase in all kinds of tissue implied that people thought it was turned 
over 'on the spot", probably due to its enormous molecular dimensions. 

4. During the formulation of plans to extend these findings, 1 discovered that 
Professor Torvard Laurent, who was in Melbourne on sabbatical leave in 1979-80, 
had just proven by direct measurement that significant amounts of HA passed 
from the tissues to the blood stream through the lymphatic channels. 1 arranged 
to spend my study leave in his Institute to carry out my plans to use radioactive 
HA to trace its disposal in the living body, and have been a visiting scientist in 
his Institute on many occasions since. We found we shared similar views and 
have subsequently collaborated (with Ulla Laurent and others) to 

1) show that hyaluronan is eliminated almost entirely in the body by 
cellular uptake and rretabolic degradation, 

2) identify all the major cell types and sites v Aere this occurs after it 

leaves the tissues, 


3', demonstrate all the chemical steps in its complete degradation in 
the body, and 

4) determine its rate ol turnover in iomts, skin, and other sites. 

5. From my previcus work with respect to hyaluronan, we deduced and then 
demonstrated that lymph nodes are a most important participant in 
hyaluronans metabolic elimination, incidentally adding a new category to the 
recognized functions cf lymph nodes. In brief, we established clearly for the first 
time that hyaluronan (HA) does move through the body and identified the 
channels through which n passes. 

6. 1 have also :or.ducted research on the viscous behaviour of hyaluronan 
and its interactions with proteins. As a •clinician, I have followed closely the. 
development of hyaluronan as a therapeutic agent although 1 have not 
conducted any studies in the area; nor have I taken part in its commercial 
production. 

7. In . or about 1992, 1 learned of Dr. Ascuiais and Dr. Falk's invention 
discussed in Applies :ion Serial No. WO 91/0405S which entered the National 
Phase, I am advised, in the United States as Application Serial No. 07/675,908 
(this Application) and subsequent applications PCT/CA 93/00061 published 
under International Publication No. WO 93/16732 and Application PCT/CA 
93/00062 published International Publication No. WO 93/16733 which latter two 
publications related to the topical treatment of basal cell carcinoma, actinic 
keratosis, the topical treatment of pain and other conditions and diseases for 
which I understand corresponding U.S. Patent Applications have been filed.. 

8. To put my reaction to the invention of WO 91/0405S in bas : terms, the 
use of hyaluronic acid for transporting (delivering) drugs and therapeutic agents 


to the location* of diseases and conditions, appeared to me at the time and 
arrears to me even today, to be a novel and very exciting discovery. 


i - 


9. When I learned about the invention, and particularly, with respect :o the 
mtravenous delivery of drugs to malignant tumours using hyaluronic acid, I was 
at first very sceptical for one reason: beginning in 1973, I had shown in an 
extensive series of investigations in several species of animals and in humans 
that HA was very qu ckly eliminated from the blood stream, largely by absorption 
and destruction in the liver. Between about 15% and 70% of the blood's normal 
content of HA is removed every minute. Any drug carried by HA, " expected, 
would therefore he released at the lining ceils in the blood vessels of the liver 
where HA is taken up and destroyed and the drug would subsequently be 
disseminated through the body via the blood stream, so 1 thought, as- if it had 
been injected intravenously without HA. At the most, it might brielly create a 
high concentration in the liver which is so often the site of secondary cancer 
spread. This, I thought, could be a beneficial local effect but would have no 
particular advantage in seating any primary or other secondary' tumour deposits 
should they occur elsewhere. 

10. After, however, hearing Dr. Rudy Falk give details of the mode of 
administration used in intravenous therapy with HA, I changed my views. 1 had 
not previously known the amounts of HA administered and my reservations 
were based on the assumption that they were in the same order as the amounts 
that entered the blood stream in normal body function. They were in fact, I now 
discovered, very much larger and from the data that my colleagues and I had 
previously established, 1 calculated that the amounts were sufficient :o sustain a 
high level of the administered HA in the blood stream for many hours. This 
would allow time for HA to permeate through the small blood vess( s 
(capillaries) into tha tissues, a phenomenon we had already demenstrated in 



animals, and to carry with it any associated drug. Since the blood vessels in 
malignant tumours <re often much more permeable than normal vessels, I 
concluded that the major reasons for my doubts had beer, resolved. Subsequent 
research has reinforced my conclusion. 

11. I also heard the same from Dr. Asculai, who had called on me in about 
1992 in Melbourne, I believe on the recommendation of Professor Torvard 
Laurent of Uppsala University. In a meeting with Professor Ross Cahill of the 
University of Melbourne and me, Dr. Asculai presented details of the results 
achieved in the Treatment of basal cell carcinoma of the skin (ECO with 
diclofenac applied in a hyaluronan gel as discussed in the other two applications 
referred to in paragraph 7 above (WO 93/16732 and WO 93/16733). He also 
discussed the outlina of the use of hyaluronan (HA) to deliver drugs in the 
systemic treatment of advanced cancer of various kinds taught in WO 91/04058 
which was discussed above. 

12. For the purposes of this Declaration, 1 was asked to review International 
Application No. PCT/CA 90/00306 published under International Publication 
No. WO 91/04058 with a view to determining what the said document teaches to 
persons skilled in th«i art. 

13. In this regard, I was asked to determine what International Publication No. 
WO 91/04058 specifically teaches and if the said teachings could bo used and 
understood by persons skilled in the art having regard to the teachings therein so 
that the teachings could be easJy and readily used by persons skilled :.n the art to 
treat patients. 

14. Having read the said document, International Publication No. WO 
91/04058, I have concluded that the inventors, Drs. Falk and Asculai, have 


discovered and disclosed the use of dosage amounts comprising effective dosage 
amounts of medicines and /or therapeutic agents together with specified 
amount,, of forms of hyaluronic acid for transporting (delivering) the medicines 
and/or therapeutic agents to under-perfused tissue and/ or -pathological tissue. 
The specified amounts or' the form of hyaluronic acid in the dosages alters the 
distribution and performance of the medicines and therapeutic agents in the 
body and produces an unusual targeting for the under-perfused tissue and/or 
pathological tissue (see p. 24, lines 13-17) of International Publication No. 
WO 91/04058. 

15. Thus, the invention does not relate to the mere combining of known 
medicines and therapeutic agents with hyaluronic acid; the invention of 
International Publication No. WO 91/04038 relates to the u$e of the form of 
hyaluronic acid for targeting the medicines/therapeutic agents for better 
performance. By using the forms of hyaluronic acid with medicines and their 
therapeutic agents that would be known (or may become known in the future) to 
persons skilled in the art for the treatment of a disease or cond-.tion then, 
according to the inventors, if the said medicines or therapeutic agents are useful 
for the treatment of saic disease or condition, the medicine/therapeutic agent is 
effectively transported to the site in the body where the treatment is intended to 
target the medicine or therapeutic agent, as the case may be, to the site of the 
disease /condition in need of treatment. 

16. Would pawns reading said International Publication No. WO 91/04058 
have sufficient information and teaching in the document to enable them to so 
use the invention? In my professional opinion, they would, having regard to 
the teachings in International Publication No. WO 91/04038. The dosage 
mounts can be administered in the usual method for example, intravenously. 
intra-ar.eri.lly. intraperitoneal*, intrapleural!,-, transdermal^, cn the skin 


k !lv . rec .,))y orally or by direct injection- for example, into a tumour, 
lTe» b>- Similar disease focus, or put on a patch «o be secured to the skin of the 
natier.t 16. lines. 2-7>. Persons skilled in the art would understand .be routes 

of adnJustrahon so specified and would adrr.ints.er the said dosages 5 y other 

methods as they would know. 

,7 in mv opinion, persons ski.led in .he ar. would be highiy skilled and 
would have a full understanding of drugs and medicines used in, for example, 
.he disease or condition being treated such as cancer and, therefore, would be 
capable of .n.erpre.inc; .ho pharmacological data in International Publication No. 

WO 91/04058. 

■ • ,vp1, be asoect* that are not immediately understood or 
IS There m;gn: well De aspect 

recalled bv such persons skilled in the art. However in such circumstances such 
person skilled in the m with the qualifications specified would have the 
professional capacity and would also have the basic scientific education necessary 
,o seek the required information and understanding from standard known 
textbooks and other known sources. They would also know the terms used ,n 
lhe Application for example, such as, "calcium channe, blockers which includes 

, ■ t -» „ 3i line 23 with reference to sub-paragraph 16 
nifedipine which is mentioned a p. is, line -J 

of the said International Publication No. WO 91/04058. 

» Such persons skilled in the art would also understand that tne varying 
doses of 10 mg. to 1.000 mg. of the form of hyaluronic acid per 70 kg. person are 
m0 se which work with the optima, doses tending to range between 50 and 3=0 
mg . of hyaluronic aod per 70 kg. person (see P . 26, lines 33-34). 


20. 


There is mention at p. 26, line 35 of the statement: 


As- there if ro toxicity, the hyaluronic acid can obviously be 
administered .r. a dose excess (for example, 3,000 mg./70 kg. 
individual i without any adverse effects.' 

1 have considered this statement and this statement is generally -rue. 

21. I am aware oi a condition known as hyperviscosity syndrom*? which is 
caused by excessive amounts of abnormal blood proteins related to 
immunoglobulins. These can raise the viscosity of blood and increase; the work 
load of the heart, leading to impaired circulation and in some instances, 
provoking heart failure. This is a rare condition ana I only point this cut because 
1 have been asked to bring out all comments with respect to the Application and 
its statements. This rare condition most likely occurs in the elderly and those 
with accompanying unrelated heart disease. It is caused by malignancy such as 
multiple myeloma and would, therefore, be known to experts in cancer 
treatment. Hyaluronic acid administered directly into the blood stream could 
theoretically cause a similar condition owing to its effect on blood viscosity. The 
viscous effect oi hyaluronic acid depends on its molecular weight and its 
concentration. (For illustration and for further references see Bothner H. Wik O., 
"Rhcology of intraocular solutions" in Viscoelastic Materials, Basic Science and 
Clinical Applications., Ed S. Rosen, Pergamon Press, New York, 1989, pp. 3-22.) 

22. The final concentration of hyaluronic acid in blood plasma will depend on 
the amount injected and plasma volume of the recipient. Thus, a dose of 3,000 
mg. could raise the plasma level to about 0.25 mg. /ml. after equilibrium is 
reached. This fact, taken with the molecular weights given for two sources of 
hyaluronic acid in International Publication No. WO 91/04058 (150,000-225,000 
daltons and less than 7 0,000 daltons) which are relatively low compared with 


those injected in ;oints, <s'ould not, in my opinion, lead to any danger of 
hyperviscosity heart failure. 

23. Hyperviscosity heart failure caused by elevation of plasma hyaluronic *cid 
resulting from disease seems to be exceeding!) rare in the medical literature. In 
one example, due ,o Wilms' tumour, the plasma levels were very much higher 
than .ha, referred to in paragraph 22 above. It should also be noted that the 
molecular weight of neuronic acid is reduced during circulation in the blood 
stream. In this regard, 1 attach as 2 » this my Declaration, a copy of an 

article entitled "Cha^s in the «!.«.*, „„„«-,'„ m«» of <«cul.u»t 
M »ro«.«: written by me. Second International Workshop of Hyaluronan in 
Drug Deliverv. puilUhed in 1995, p. 52 (see publication #'-24 of my bibliography!. 
, therefore, conclude that, while it is possible that larger amounts of hyaluronic 
acd than those quoted in International Publication No. WO 91/04058 might 
theoretical^ cause hyperviscosity hear, failure, it is very unlikely. * *y opmxm. 
that this would happen so that generally.-excep. for .he rare condition .e.erred to. 
th e dosages referred ,o at page 26 of ,n,rna„ona, Publication N"o. WO 91 -'04058 
can be or exceed 1 .000 mg./70 kg. person. 

24 This caut.cn does not apply (and has no meaning or adverse effect) to 
administration by other routes (surface of skin, injection into tumours, pleural 
activity, peritoneum, etc.) where hyaluronic acid is removed either by metabohc 
degradation in the tissues or through the lymphatic system which absorbs most 
of it and also reduoas the size of any polymers that pass on .0 the Kood stream 
(see Fraser. Cahill. Kimp.on, and Laurent. Tte Ly*H»ttc Sysfrm" in 
Extracellular Matrix. Vol. 1: Tissue Function. Chapter 5. pp. 110-131, 1996 Ed. 
W D Comper. Harwood Academic Publishers). If the source of hyaluronic acd ,s 
sufficiently purified to be free of an- unrela.ed toxic material, the foregoing is the 
only adverse effect that I can foresee arising from the intravenous injection of 



hyaluronic acid in amounts larger than those specified at page 26, line:-- 32-37 of 
Internationa! Publication No. WO 91/04058. 

25. With respect to rrto'..ecular weights used o: hyaluronic acid, I refer to r. 2y. 
lines 34-35 of International Publication No. WO 91/04058 which discloses the use 
of a 15 ml. vial of sodium hyaluronate, 20 mg./ml. being a 2% solution, the 
solution being prepared to present hyaluronic acid in sterile water with a mean 
average molecular weight of about 225, 000 daltons. 

26. The hyaluronic acid used referred to at page 30 of the Application may 
have a molecular weight range of 150,000 to 225,000 daltons having a specified 
pH. At page 31, another amoun: of hyaluronic acid is specified at line 33-34 as a 
viscosity average molecular weight less than 750,000 daltons. 

27. International Publication No. WO 91/04038, therefore, specifies molecular 
weight of hyaluronic acid having a range between 150,000 to 750,000 daltons in 
the exemplified samples of hyaluronic acid. 

28. Having regard to the teachings with respect to molecular weight, I have 
determined from the teachings of International Publication No. WO 91/04058 
that persons skilled in the art would experience no difficulty in preparing the 
dosages useful for treating the disease or condition which they are desirous to 
treat. The hyaluronic acid dosage amounts prepared from the hyaluronic acid 
exemplified in the teachings of the patent would, in my opinion, be diluted by 
persons skilled in the art for several reasons before use in administering to the 
patients. The dilution of the hyaluronic acid would be clearly understood by 
persons skilled in the art. The first reason for diluting is for forming the mixture 
with the drug. The second reason would >e to avoid high immediate 
concentrations of drug in the blood stream which also governs the rate of 


infusion. Thirdly, dilution would be carried out by persons skilled in trie art to 
ensure smooth flow into the venous line where the dosage' was to be 
administered intravenously. The volume and rate of intravenous infusion 
would be decided to accord with standard practice for intravenous infusions, 

29. I have also been asked to comment upon the nature of the salts of 
hyaluronic acid that are to be used. The necessity for use of non-toxic salts of 
hyaluronic acid when implementing the teachings of International Publication 
No. WO 91/04058 is clear to me, and would be clearly to any person skilled in the 
art, self-evident. No physician would use, for example, a toxic amount of a salt 
such as lithium salt which is potentially toxic. Persons skilled in the art would 
only use non-toxic salts or pharmaceutical!}- acceptable salts. The expression 
"salts, non-toxic salt,, and pharmaceutical acceptable salts" are v.-ithin the 
understanding of persons skilled in the art to be interchangeable when referring 
to the salts in International Publication No. WO 91 /04058. 

3C. Based, on the above, it should be clear to the reader that person, skilled in 
the art, from the teachings in the Application, will, in preparing the dosage form, 
select a suitable form of hyaluronic acid from the criteria discussed above and 
combine the appropriate amount of hyaluronic acid with the effective amount of 
the medicine/therapeutic agent which such person would know to be suitable or 
to be useful in the treatment of the disease or condition to be treated. Such 
person would prepare the combination in suitable dosage amounts without 
much experimentation, if any, having regard to the many examples given in the 
Application. Such person would then administer the dosage amount. 

31. The objects of using the hyaluronic acid in conjunction with the 
medicines/drugs chosen for the specific purpose, for treating the 
conditions/diseases which are either specifically described in the Application or 


clearlv taught in the Application as would be understood by persons skilled in 
the art, would thus; provide enhancement of therapeutic efficacy or the drug by 
selective distribution of the drug to the desired site of action and the 
achievement of more effective and sustained concentrations of the drug at the 
site, in effect, to achieve a better result with fewer side-effects. 

32. I was also asked to provide my opinion with respect to spontaneous 
remission and its effects on the teachings of this invention and, in my 
professional opinion, having regard to the teachings herein, spontaneous 
remission is not likely to be relevant. Firstly, to my knowledge, spontaneous 
long-term remission of proven cancer appears to be an ex ceedingly "re event . 
The patients having cancer whose treatment regimen was exemplified beginning 
at page 36 have been unresponsive to conventional treatment (see p. 36. lines 2-6) 
means to me the patients were terminally ill (they were going to die from the 
cancer), With basal ce\\ carcinoma, spontaneous remission is unlikely; in my 
opinion, the successful treatment in International Publication No. WO 93/16732 
and WO 93/16733 arose, not from spontaneous remission but, from the 
formulations taught therein, and the dosage amounts administered over the 
period of treatment. I was particularly impressed by the treatment of one patient 
with the inventions in International Publication No. s WO 93/16732 and WO 
93/16733 who permitted, by self-neglect, the basal cell carcinoma to progress to a 
very advanced state, which state was regressed by the treatments as described. 
This regression could not, in my opinion, be attributed to spontaneous 
regression. The cause of the regression was the application of the HA and 
Diclofenac gel. 

33. The details given in International Publication No. WO 91/04058 are 
sufficiently clear to enable a .ualified practitioner to adopt the m.^hodology 
without undue experimentation and achieve the results therein. I have already 


seen one colleague do so in a patient with advanced cancer with etnica! and 
official Pharmaceutics. Advisory Committee approval. The responsible oncology 
team had no difficulty in formulating the procedure and observed no untoward 
effects. 

34. To me, the cas<? particulars following page 36 of International Publication 
No. WO 91/04058 teach exemplary dosages and methods of treatment using the 
dosages. Even patients who did die appeared, to have had some positive response 
to the dosages administered. Many of the terminally ill patients did survive 
much longer than one would expect from the clinical data given. 

35. Persons skiliec. in the art would thus, in my professional opinion, adhere 
to the examples given for the purposes set out and would use molecular weights 
of hyaluronic acid of between 150,000 daltons to 750,000 daltons and would dilute 
same icr administration with the medicines as taught in International 
Publication No., WO 91/04058. No undue experimentation would be required. 
International Publication No. WO 91/04058, in my opinion, teaches persons 
skilled in the art, all that is needed to implement the invention. 

36. I was aware of the article by 'West et al. 1989, and other articles by these 
authors, before being asked to comment on their teachings, by Ivor Hughes, 
Counsel for Hyal Pharmaceutical Corporation. West was, according tc Mr. 
Hughes, purportedly read by the U.S. Examiner to state that in two studies 
indicate that a hyal uronate-rich stroma inhibits blood vessel formation in chick 
limb buds whereas low molecular weight oligosaccharides of HA stimulate 
angiogenesis in vivo and endothelial cell proliferation in vitro. West et al. is 
purportedly suggesting that this finding is an important consideration for 
tumour growth since tumour growth dej .-nds on angiogenesis. Thus, according 
to West et al., it is asserted by the Examiner that low molecular weight HA may, 


in tact, promote the growth of tumours and therefore, low molecular- weights 
would rot have the properties that make it useful (or the treatment of disease 
ar.d penetration according to Internationa! Publication No. WO 91/04055- 

37. The studies of West and his colleagues are very well known and 
understood by persons skilled in the art. West et al. reported that only HA 
derived oligosaccharides in the range of 3-10 and 10-16 disaccharide units which 
stimulated the proliferation of bovine aortic endothelial cells. These HA derived 
oligosaccharides would cover a molecular weigh, range of 1,200 to 6.400 daltons. 
Thts range is very much lower than those given in International Publi.-ation No 
WO 91/04056. It cannot be assumed that the molecular weights of HA in 
Internationa! Publication No. WO 91/04058 would have similar efrects. For 
example, the individual molecules would not form the stiffened random coil 
configuration of the big polymers which are capable of entraining large amounts 
of small drug molecules. 

38. Furthermore, West's conclusions that HA ohgosaccharides do. in fact, 
promote growth of tumours through angiogenesis is far from prove:-. As West 
and Kumar say in their discussion, endothelial cells from different sources 
within the same species (bovine) may respond differently. While the* 
experimental findings are interesting they cannot be extrapolated to events 
within the living body. As 1 also understand, Toole e. al. cannot duplicate the 
results. Paul Noble found that lower size fragments stimulate all things that 
West has found. If the Examiner has cited West for the purposes for which I am 
advised, as discussed above, in my professional opinion, the Examiner is 
mistaken. 

39 Knowledge of effective and non-toxic , nounts of medicines and 
therapeutic agents is the primary responsibility of the professional in every 


instance, International Publication No. WO 91/0405S clearly indicates thai 
delivery of a therapeutic agent with hyaluronic acid or its salts may achieve an 
enhanced therapeutic response. The forms of treatment canvassed in the 
Application (exemplified in the Application) do no. entail the withholding o, 
orthodox treatment but, advocate, in my opinion, their reinforcement by 
administration with hyaluronic acid, a natural component of body tissues which 
could be reasonably assumed to be well tolerated. The approach taken by Drs. 
Falk and Asculai avoids the ethical problems of simply comparing a therapeuttc 
agent of unpredictable efficacy with established methods of known value. The 
initial trials in patients with terminal cancer without controls rest, heavily or. 
clinical evaluation ,vhich, in turn, relies on historical experience of the 
evaluato, The outcome appears to have been sufficiently impressive me to 
conclude from these results that hyaluronic acid enhances the effect of the 
therapeutic agents in patients likely otherwise to be resistant to standard therapy 
(see page 36, hnes 2-6 of International Publication No. WO 91/04058). Thereafter, 
further evaluation v-ould proceed through a well established sequence ending 
with carefully designed control trials. However, it is clear to me when dealing 
with patients having cancer and who are terminals ill, the historical controls are 
appropriate. If the patient has been found to be terminally -11, the professionals 
now conclude that the patient will die unless another treatment is successful. 
Spontaneous remission is remote and not expected. 

40 In view thereof, it is in my professional opinion that it is not an 
impropriety for international Publication No. WO 91/04058 not to contain any 
controls as persons skilled in the art would appreciate that when a patient has 
been found to be unresponsive to conventional treatment, the patient will die. 

« One las, point deserves mentioning. Drs. Falk and Ascul. , also discovered 
that when 200 mg. of hyaluronic acid is given with an NSAID in the dosage to a 


person being treated with an NSAID (see for example, page 25, lines 20-21 and 34- 
35), no major toxic side effects occur, which would he expected from 
administering the NSAID alone, such as gastrointestinal duress, neurological 
abnormalit.es, depression, etc , even when the NSAID is administered at 
elevated amounts. The gastrointestinal and neurological side effects of XSAIDS 
are well known when administered alone 

The explanation for such preventive effect is, however, a different matter. 
When delivering either standard or excess dosage amounts of the medicine, a 
professional would, in my opinion, immediately refer to standard sources of 
information if in doubt, and would have such sources close at hand. Such 
professional would also have the examples in the patent and where, for example, 
doses containing in excess of 300 mg. of an NSAID are giver, to a patient and, 
such patient was still bothered by the NSAID, because the hyaluronic acid, while 
eliminating some of the side effects, did no. eliminate all side effects of the 
NSAID because of the unusually high amount of NSAID of 30C mg. (see for 
example, p. 53, line 35), the dosage of the NSAID may be reduced to, for example, 
a lesser amount such as 100 mg: (still an excess dosage amount). In Example XIX 
of International Fublicafon No. WO 91/04058, the NSAID caused heartburn in 
the patient but, when the NSAID was reduced to 100 mg., which is still 
considered to be an excess dosage amount, the patient could tolerate same. This 
excess dosage amount of 100 mg. of NSAID indomethacin was still tolerated by 
the patient and the side effects did not materialize and interfere with the 
patient s taking of the dosage amount. This patient was not comfortable taking 
300 mg. of NSAID. International Publication No. WO 91/04058. however, 
discloses other patients treated with dosages of 300 mg. of indomethacin with 
hyaluronic acid (see for example. Case VIII, p. 45, line 25 and Example XVIII at 
page 53, line 2) and there do* no. appear to have been objections t this 
treatment by the patient The patient appears to have been able to .derate same. 


Thus, the amount of NSAID useful to treat the patient with the hyaluronic acid 
would depend on the patient's sensitivity to side effects. In ary event, 
International Publication Mo. WO 91/04058 teaches the reduction of side effects 
of the NSAID using hyaluronic acid and there is no reason to -doubt the 
teachings. 

42. I have been asked to review the teachings of Seifter U.K. Patent 769, 287 
specifically as to what Seifter does and does not teach. I have wrestled with the 
teachings of Seifter. In wrestling with the problem, I asked Counsel for Hyal 
Pharmaceutical Corporation, owner of the Application for which my 
professional opinion was sought, to conduct a publication search to determine if 
Seifter may have published his teachings in a publication wherein the teachings 
in Seifter! U.K. Patent 769,287 have been amplified to make them more 
understandable and enable me :o determine what, in fact, has been happening. I 
was advised by Ivor Hughes that no publication was found in his search. 

43. A memorandum was submitted to the Patent Office, a copy oi which I 
attach as Exhibit 3 to this my Declaration, for which I assisted in the preparation. 
This memorandum has already marshaled excellent evidence that the initial 
molecular weight of Seifter s HA could have varied enormously since Seifter et 
al. quotes sources other than streptococcal product. Seifter s conclusions are that 
hyaluronic acid, which has not been depolymerized, had practically no useful 
effect but, that partially depolymerized hyaluronic acid had a spreading effect. 
Thus, if the molecular weights of the undepolymerized hyaluronic acid and 
polymerized hyaluronic acid were for example, the same (and assuming this is 
possible), one would work (the PDHA) and the other would not work 
(undepolymerized hyaluronic acid) according to Seifter. 


I 
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44. Seiner s oligosaccharides purportedly disperse the meshwork of the 
Lurallv large HA polymers in normal skm structure like hyaluror. .dase but 
without the disadvantages. The essence of Se.fters elate is *at his. PDHA is 
presented as accelerating the spread more rapidly through skm in a manner akin 
to the effect of hyaluronid.se which had already been established. The 
breakdown of the molecular meshwork of the naturally large HA polymers, 
which form a major part of the skin, reduces the resistance to movement of 
other substances through the matrix in the skin, both by diffusion and 
particularly, by the flow of water through the tissue from blood to lymph. The 
spreading' effect wfiiild rti'ntf thy «gwt (drug) accompanying the PDHA, 
accelerate dispersal of the drug into the blood stream and would remove it more 
rapidlv from any des.red targe, in the skm or regional lymph nodes which would 
be the antithesis of the objective accomplished in International Publication No. 
WO 91 /C4C5S. These activities will reduce both the effective concentration of the 
therapeutic agent and its period of persistence in the skin. 

4, Regardless o. the mechanisms by which PDHA produces these effects, it 
should be apparent that they are diametrically opposite to the objectives of 
International Publication No. WO 91/04058 which are to deliver a drug to a 
specific area affected by a disease process. The Examiner has previously suggested 
a range of molecular weights that were suggested to be those of Drs. Falk and 
Asculai's molecular weights for hyaluronic acid (undepolvmerized). In that 
even, such PDHA molecules are large enough to be incorporated in the existing 
HA meshwork in the skin matrix and would, therefore, be unlikely to promote 
spreading of their substances. However, PDHA, in my opinion, is HA-d«nved 
oligosaccharides between ,ix (6) and twelve (12) single sugars which break up the 
bonds that HA forms wHh various other Urge molecules and are most likely 
break up the meshwork of the naturally large hyaluronic acid polymers which 
form a major par, of the matrix of the skin. The end-product of exhaustive 



digestion of HA with hyaluror.idase is tetrasaccharide, a four (4)-sugar residue. 
This is too small to d.srupt the bonding of an HA molecule to other molecules 
but, before this po.nt is reached, there will first be an increasing proportion of 
oligosaccharides in the above range and then a decrease as the digestion 
approaches completion. This would certainly be consistent with the time course 
recorded in the generation of spreading activity by the enzymatic treatment of the 
initial HA material (see page 2, lines 1-16 of Seifter, U.K. Patent 769,287). It is, 
therefore, clear to me, that PDHA is not the polymer, hyaluronic acid. Seifter 
probably did not know precisely how far his degradation had gone. If the enzyme 
he used was testicular hyaiuronidase, it would in the earlier stages generate an 
increasing proportion of the larger oligosaccharides, which would then be 
reduced in amount as the enzymatic digestion approached completion. It has 
been shown in recent years that hyaluronan-derived oligosaccharides can 
disperse the gels of hyaluronan generated around cultured tissue cells, which is 
presumed due to their loosening bonds that hold the polymers together. Such an 
effect would also promote the spreading of small molecules (e.g., water, salts, 
dyes, and drugs) Through the natural hyaluronan network in the tissues of skin. 

46. I feel compelled to conclude, in any case, that it is impossible now to 
compare Seifter's PDHA to any hyaluronan polymers with their molecular 
weight specified by the methods available at the time or available now. 

47. Regardless of the mechanisms by which PDHA produces these effects, it 
should be apparent that the effects are diametrically opposite to the targeting and 
delivery of Drs. Falx and Asculai in International Publication No. WO 91/04058; 
their objective is to target a site of disease or condition providing an unusual 
targeting for under-perfused tissue and/or pathological tissue, in other words, 
there is no dissolution in International Publication No. WO 91/C4058 of the 
therapeutic agent caused by the spreading effect into the skin bu:, rather the 


specific targeting to th, tumours. The PDHA, whatever tt is, acts differently and 
eau4es dilution. The PDHA of Seifter is. in my opinion, the much sma.ler 
oligomer and not the polymer HA. 

48 I have also teen asked to examine Delia Valle e« al, U.S. Patent 4,736.024, 
Sctalu U S. Patent 4.808,576, and Balazs e, al., Hyaiuromc Acid: Its Structure and 
Use, Polymers m Cosmetics, 1984, Vol 99, pp. 65-72 and provide my comments 
with respect to the teachings of each. 

49 Delia Valle, U.S. Patent 4,736,024 exemplifies what was known in the 
ind us.rv in about 1987 in respect of topically applied formulations containing HA 
and substances carried by the HA when applied to the eye for absorp:ion of the 
substance earned in the HA by the eye. The data given makes it clear to me tha, 
the said formulations, if applied topically, cause the HA to adhere to the eye (the 
cornea is specified, and permit the substance carried by the HA to ,each or leak 
ou, therefrom and be absorbed by the underlying tissue. This is to what precisely 
the teachings of Delia Valle, U.S. Patent 4,736.024 relate. 

50 Delia Val.e provides combinations of HA and medicine but. does not 
provide appropriate dosages to achieve the de.ivery and transport of the 
medicine as is taught by International Publication No. WO 9^04058. »•* 
DelU Valle discusses the use of the formulations for ophthalmics (the eye, and 
suggest use in dermatology, the patent also suggests their use, a. column 4, 
, ha , ,, is possible to conclude by analogy that the medicines can be used in other 

. ».4 n n»ntoev or in internal medicine for 
fields such as otorhinolarynology, odontology, or 

example, endocrinology where i, is possibie to effect treatments with 
preparations for intradermic absorption or absorption through the mucous 
membranes for exan pie. recta! or intranasal absorption, for examp.e. nasal 
sprays, or inflations in the oral cavity and in the pharynx. In my opmron. the 



nature of the Widens used elsewhere than the eye does net char.ge. It is 
expected that the {emulations will, once again, stick to the surface to which they 
have been appued ,ne. from which the medicines will leach. This retard effect of 
the HA and Inching effect of the medicine from the HA are only substantiated, 
however, for the special case of the cornea and only b^anate does Delia Valle 
suggest the conclusions may be applied to topical formulations applied elsewhere 
topically. 

51. 1 have arrived at this conclusion based on the teachings of the patent as a 
whole and refer the Examiner s attention to column I, line 46: 

•When the medicaments are administered in the form of 
concentrated solutions with the elastic-viscose characteristics cr in 
solid form, it is possible to obtain film - o n thf "meal epithel ium 

wh ;,K ,rP homos IAW rrrfrrtly transparent and which, 

H w wii eua nntrnnr yM«W* b»onviinpMllfY <* * »» 
m nY y f r fn ^ , r «r>11«it preparations with a rftard effect " 


52. 


similar statement is made at column 2, lines 41-51. 


,t is therefore clear to me and would be to persons skilled in the art that 
the better bioavailability of the active substance, which results are achieved by the 
use of the hyaluronic acid, provides a film on the surface of the eye which 
adheres well and which forms a preparation with a retard effect. 

53 Such a formulation is contemplated for use with the fields discussed at the 
bottom of column 4, top of column 5, namely, the topical application and the 
leaching therefrom. 



54. This conclusion is clearly reinforced by the dosage amounts given in the 
examples in the patent. At column 27, line 57, the formulations referred to in 
the example are administered by a microsyringe (10 mcl). The largest 
concentration of hyaluronate is provided at a concentration of 20 mg./ml. 
(column 27, line 4.9). On that basis, a dosage from a microsyringe (10 mc!) 
contains %?mg. of hyaluronic acid. 

55. The same use is set out at column 29, line 30 wherein the animals were 
infused with a microsyringe (10 ul). The reader is also directed to column 30, line 
37 where one drop, 30 ul is instilled into the eye. At the bottom of column 30, 
the statement at line 65 appears: 

•Transcorneal penetration of pilocarpine seems therefore to depend 
on the capacity of hyaluronic acid to vehicle the drug forming a 
homogenous and stable film on the cornea." 

There is no transport by hyaluronic acid beyond the surface of the eye. The 
transcorneal penetration is by the pilocarpine itself. 


56. 
24. 


Other drops are discussed at column 31, line 52-53 and column 33, lines 23- 


57. It is therefore clear to me that while combinations of hyaluronic acid with 
medicine have been taught to a limited extent, the dosage amounts taken from 
these formulations are minuscule and are for purposes and effects which do not 
provide HA for transportation and delivery of the medicine within the tissues. 

58 As can thus, now be seen, the com bination of Seifter and Delia Valle 
teaches nothing. Seifter does not use hyaluronic acid. Delia Valle teaches small 
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dosage amounts which cannot transport (deliver) the medicine to site in need of 
treatment. 

59. Test data is. provided by Delia Valle only in respect of ophthalmic 
applications by demonstrating that adherent and stable films form on the cornea 
of the eye. The formation of such a film and the viscosity of HA itself would 
separately and/or together reduce the effect of tear secretion in washing away the 
drug and thus, provide an obvious explanation for the effect cf HA on 
ophthalmic medications thus, purportedly providing a retard leadung effect. 
However, no data is provided to support claims for similar results in application 
to other sites. There is no indication that such usage has been studied and no 
examples of suitable preparations or evidence of their use at these sites are given. 
There is no reference to the use of the amounts of HA taught in Drs. Falk and 
Asculai's Application under consideration herein including no discussion of the 
use of greater than 200 mg. of the hyaluronic, acid or to the reduction of side 
effects of the taking of the medication. 

60. Thus, there is nothing in the U.S. Patent 4,736,024 to teach even the 

remote possibility that HA can act as transport agent for an associated drug. The 

specification that the drug should be capable of absorption through the surface of 

the skin or mucous membranes of the nose, throat, or rectum dearly implies 

that, even in its transport"^ short distance, the drug must be transferred into 

the skuTthe drug must rely on the intrinsic properties of the drug itself rather 
A 

than carriage by hyaluronic acid. 

61 . The fact that Delia Valle reacts HA with drugs (by the reaction of the acidic 
[carboxyl] grouns and drugs that are basic) which might favour a retard effect of 
the release of the drug if they dissociate slowly after app Ication does not alter the 
teachings of Delia Valle. 


62 In summary, therefore, the patent does not teach the positive transport or 
delivery of the medicine by the hyaluronic acid to the site in need or treatment. 
Rather! the HA only maintains the medicine in a film topically v here the 
therapeutic agent must have the specific specifications capable of being absorbed 
wh,ch clearly requires that the HA is not considered by Delia Valle to be an agent 
for transport of the drugs within or through the tissues. 

63. Clear reference is made to a retard effect which is based on the formation 
of a homogenous stable adherent film on the cornea (column 1. lino 46-53). 
This is attributed to HA providing a more efficient vehicle and better 
bioavailability (column 1. lines 35 et seq.). These observations made on the 
behaviour of the precaution in the eye constitute evidence for the las : statement 
(providing a more efficient vehicle and better bioavailability) rather evidence of 
it. This is an important distinction since the nature of the cornea is quite distort 
from that of the surface of the skin or mucous membranes and its interactions 
with HA cannot he held apphcable to the latter as a matter of course as stated at 
column 2, lines 53-55. It is. therefore, not dearly apparent that the teachings of 
the formulations with the eye will apply to odontology, dermatology, etc. as 
specified by Delia Valle In any event, the formulations would be expected to 
have the same effect as taught with respect to the eye, the preparation of a film 
from which the medicine leaches. 

64. Schultz U.S. Patent 4,808,576 refers to the use of HA itself as a therapeutic 
agent. It specifies a molecular weight at least 500,000 and preferably in a range 
between 1.2 and 4.0 million. High viscosity is recommended for topical 
application, and lew viscosity for other routes of administration, *e viscosity 
being measured as a 1 weigh. % aqueous solution". If the concentration is fixed 
in this way, a difference in viscosity implies a difference in average molecular 


weight, even if the measurements are made at a high rate of shear., which would 
be likely to pertain in a capillary viscometer. This section of the specifications is 
far from clear. 

65 -pi rft u fi hout this document, it is m aHo At i* r that H A itsclf is the 
^ f n r Pv tir apent . It is stated that topical application of HA requires a 
"compatible" and "recognized" "transdermal carrier" and cites methyl or sodium 
salicylate, benzyl alcohol, oleic acid (amounts of these agents are not specified) 
and other, particularly DMSO. Although the salicylates and DMSO are 
themselves therapeutic agents, they are referred to here only as transdermal 
carriers for HA. In the Schultz Example 1, HA was injected into muscle without 
carrier. The transdermal carriers are used only to transport HA through intact 
skin. Thereafter, the invention relies on "the fact that the interna', transport 
systems of the mammalian body are effective in conveying hyaluronic acid to the 
affected site'!. It is not stated whether, this occurs in the course o: : a general 
dissemination of HA given by the various routes that would invariably 
encompass any injured tissue. 

The great variety of drugs quoted by Delia Valle and associates, would not 
be seen by the reader as potential transdermal carriers of hyaluronari. I cannot 
find anything in the Schultz patent to indicate that HA might facilitate the 
penetration of the transdermal carriers. This would be a distinct concept. 

66. The claims specify reduction of inflammation, pain or other result of 
trauma in irritated mammalian tissue including adhesions in surgery, by an 
"effective" does of hyaluronic acid or an acceptable salt thereof. The specified 
dose of HA can be administered topically, subcutaneously, intramuscularly or 
intravenously. Other details are given but no example of intravenoi.s 
administration is given and there is no specification of intravenous dosage. 


67 The Schultz patent is not relevant to procedures that use HA as the 
vehicle for another therapeutic agent or as a means to deliver other therapeutic 
substances to a desired site of action. 

68. When attempting to read Delia Valle, U.S. Patent 4,736,024 with the 
teachings of Schultz, U.S. Patent 4,808,576, the great variety of drugs quoted by 
Delia Valle would not be seen by the reader as potential transdermal carriers of 
hyaluronan. Nor is there anything in Schultz to indicate that HA might facilitate 
the penetration of the transdermal carriers. This patent, therefore, in my 
opinion, couid not be combined with U.S. Patent 4,736,024 to arrive at 
Applicant s invention. This patent is not relevant to procedures that use HA as a 
vehicle for another therapeutic agent or as. means to deliver other therapeutic 
substances to a desired site of action beyond the immediate vicinity of the site of 
application. 

69. Combining Schultz, Seifter and Delia Valle does not yield the invention in 
International Publisned Application No. WO 91/04058. Even reading them and 
looking for a motivation to combine them, there is none. There is no reason or 
motivation to pick and choose bits and pieces of each of the references because 
not one of them teaches the use of HA itself as an agent to carry and deliver a 
drug or medicament beyond the point of application to a remote site of disease 
where concentration of the treatment will be most effective and possibly, with 
fewer side effects. This delivery taught by International Publication No. WO 
91/04058 is totally unexpected. The documents do not, in my opinion, share any 
fundamental identity with the technology developed by Dr. Falk and Asculai and 
taught in International Publication No. WO 91 /04058. j 

V 
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70. The article entitled "'Hyaluronic Acid: Its Structure and Use, Polymers in 
Cosmetics, Andre A. Ealazs, M.D, et al. adds nothing to the o:her three 
references and discusses the water retaining abilities of hyaluronic acid with 
respect to human skin. He notes its presence in the dermis and comments that it 
is the predominant GAG produced by human and animal epidermis in culture. 
He observes that high molecular weight hyaluronic acid solutions (I expect high 
molecular weight to be in excess of 1 million to 2 million daltons) when applied 
to the surface of skin form hydrated viscoelastic films. These films hold water in 
the same way that hyaluronic acid holds water in the intracellular matrix of 
dermal connective tissue. The hyaluronic acid thus forms an underly ing film on 
the skin which is completely transparent without a tacky or greasy feel and is 
perceived only by its softening, smoothing, and lubricating influences. The 
article states on the last page, before the references, second-last paragraph as 
follows: 

"The stratum corneum # is known to be impermeable to molecules 
as large as hyaluronic acid, therefore, it is not expected that even 
very short chains (oligosaccharides) of degraded hyaluronic acid that 
contain more than five to ten disaccharide units can pass through 
this layer of the skin. There is no evidence in the literature that any 
hyaluronic acid - in any solvent, or with any added carrier - will 
penetrate deeper than the crevices between the desquamating cells." 

This document does not teach or even suggest the transport (delivery) of 
an agent to a site or a condition or disease in need of treatment. 

71. When Dr. Asculai contacted me in Melbourne, in 1992, I believe on the 
recommendation of Professor Torvard Laurent of Uppsala University as 
previously discussed, he presented the results achieved in respect of another 


invention used for the treatment- of basal cell carcinoma of the skin (BCC) with 
diclofenac (see International Publication No. s WO 93/16732 and WO 93/16733) 
applied with the hyaiuronan gel and an outline of the use of hyaiuronan (HA) to 
deliver drugs in the systemic treatment of advanced cancer of variov.s kinds. I 
had been involved with hyaluronic acid since the 70s and I had never heard of 
anything like this- There was nothing in the literature. 

72. With respect to the topical treatments, I was immediately impressed by the 
former, especially by the regression in the case of BCC which was very advanced 
due to self-neglect on the part of the patient. It might seem strange to many 
physicians and scientists that diclofenac, a simple non-steroidal anti- 
inflammatory drug, not expected to have a direct anti-cancer effect in ordinarily 
tolerated dosage (NSAID), should cause regression of a tumour. At "hat time, it 
was not widely known that the tumour cells in BCC were surrounded by a matrix 
containing hyaluronectin, which specifically binds HA , and that in common 
with more aggressive cancers, the matrix of BCC also contained endogenous HA. 
The hyaluronic can act as an impedance to access by immunologically 
competent cells such as lymphocytes and macrophages that might attack and kill 
the cancer cells as being "foreign" to the body. The notion that the immune 
responses of the body might control or eliminate cancers is by no means new, 
and was seriously considered by outstanding pathologists decades ago. Some of 
the literature refers to this theory but does not refer to the tumour matrix as a 
potential inhibitor of immune attack on the tumour. Inhibition by the matrix 
might act at two vital points; firstly/by inhibiting contact with the immune cells 
that initiate an immune response and, secondly, by impeding contact with any 
immune cells that might have become specifically sensitised to, and capable of 
selectively destroying, the tumour cells. Direct contact is necessary for immune 
destruction of target cells by sensitised (cytotoxic) immune cells. Th, delay of 
some weeks in the regression of tumours with such treatment would be 



consistent with the time required to suppress the tumour matrix and initiate an 
immune response. 

73. Substances known as prostaglandins are produced by cells in response to a 
variety of stimuli, and play an important role in the cellular synthesis of HA. If 
present in adequate concentration, NSA1D can block the cellular production of 
prostaglandins and therefore, reduce the synthesis of HA and its release into the 
matrix around the cells. They could thus promote a more effective immune 
attack on BCC cells. This above explanation provided one rational explanation 
for the effects thai Dr. Asculai showed us, though it was also possible that a high 
local concentration of NSAID might have a direct toxic effect on the tumour 
cells. As far as the role of HA was concerned, its physical properties would at 
least provide a reservoir in the overlying skin having been accumulated there 
with the drug for gradual and sustained release of the drug from the skin directly 
to the tumour and, at the same time, delaying its dispersion throughout the 
surrounding skin and ensuring a high local concentration of drug. Bearing in 
mind that the skin over basal cell carcinoma (BCC) is often ulcerated or at least 
thinned, we considered it possible that some hyaluronan penetrated into the 
tumour carrying with it the entrained drug, though it was unlikely that the 
absorbed HA would be sufficient to interfere with any enhancement of immune 
reactions gained by blocking production of endogenous HA (from the tumour 
matrix). 

74. I was therefore most impressed with the potential significance of the 
observations Dr. Asculai described to us and felt that methodology warranted 
systematic clinical investigation and further exploration of the possible 
mechanisms responsible for it. We, therefore, looked for the possible 
mechanisms and conducted research into that area. What was clear to me, 
however, was that the formulations and methods of treatment, in fact, worked 


irrespective of the possible mechanisms responsible for it and were novel, useful, 
and not obvious to persons skilled in the art. 

75 m mv opinion, the subject matter 'disclosed in Application Serial 
WO 91/04058 which 1 understand entered the National Phase in the United 
States under Application Serial No. 07/675,908 is new, useful, and not obvious to 
persons skilled in the art. 

76 1 declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be 
,rue and forth* that these statements were made with the knowledge that 
willful false statements will jeopardize the validity of the application and any 
patent issuing thereon. 

Jv 

EXECUTED this day 
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Lecturer in Therapeutics, University of Melbourne at Prince 
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Senior Associate in Medicine, University of Melbourne. 
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Honorary Rwearch Associate, Department of Chemical Engineering, 
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Changes in the relative molecular mass 
of circulating hyaluronan 

J Robert E Fraser 


Marc Brown and I have discussed the absorption of hyaluronan by the skin, and have 
agreed that our group pursue studies in the skin of the Hairless strain of mouse, where 
skin metabolism. Wood flow and lymphatic circulation will be intact, although we 
cannot expect the same quantitative data. We are currently preparing the relatively 
massive quantities of purified radioactive hyaluronan required. My remarks will 
therefore be confined to other facets of hyaluronan turnover presently studied in our 
laboratories. 

One aspect concerns the breakdown of hyaluronan m the bloodstream. Laurent has 
reviewed the turnover in the peripheral tissues, which obviously varies from one to 
another. Lymphatic outflow will not contribute much in a tissue like bone where much of 
the turnover must be metabolic and on srteTne turnover of hyaluronan in cartilage must, 
to some degree, be a similar story In soft tissues which are well drained by lymphatics, such 
as skin and synovium, some 10-35% of the turnover is by local metabolic degradation [1.2] 
and the remainder goes into lymphatics. 

We have been interested in the relative molecular mass (M,) or molecular weight of 
hyaluronan in its movement through the body In the tissues this is mostly in the order of 
miltons. though there is some regnal vanatkxv M, of hyaluronan from the vrtreous body 
of the eye vanes with species, age and season [3} It is large in skm and |oints. In normal 
synovial fluid the weight-ivenge M r is in the order of seven million [4J To our delight we 
have been able to identify and tap peripheral lymph vessels draining the hock jo.ntm the 
sheep after injecting labelled hyaluronan of high molecular weight Laurent found that rts 
M in lymph was as high as that of labelled hyaluronan remaining in the synovial cavrty In a 
,oM with acute in^neilogicaly-induced ^thntis. the hyaluronan polymers m the lymph 
were much smaler. How do such very large potymers escape from the pint space? I believe 
they must be simply squeezed or flushed out. 

The concentration of hyaluronan in peripheral lymph .s usually high relative to that in 
postnodal lymph or blood and its M, more or less represents that of hyaluronan m the 
tiuues. or. at least, what is in the more mobile tissue pools. The earlier studies which 
established the circulation of hy^uror«n in lyn^h p] were maiiMy perform 
which had passed tnrtiughly^ 

ti^inthetile.p}lt seemed that perhaps this couW be expl.ned by selective e«ape 
ofsn^poly^orpartialdegrtdationin^ 

Events we were able to obtain ample *nx>unuc/pren«lalc<penpheral^ 
through the generosity of Ross Cahil and Wayne KimpiDn. who are immunotog*ts 


pnmanly interested in the cell and antibody content, whereas I wanted the flu* and rts 
other constituents.Wbrtting mainly in sheep, they tap lymph from a vanety of srtes.The 
w*£ht-avera« M r of hyaluronan is usually several million in lymph before entering the 
node, but afterwards is reduced to a few hundred thousand or .ess. The difference was 
not so great in our one par of intestinal lymph samples, but there has been no overlap 
ofmolecular weight distribution* any of the lymph dramage areas we have e«m«ed 
nyauronan .. pdydisperse. but the same order of difference ,s found • 
™Tber average M We have also found tower M, in the efferent res,due of labelled 
"w£h escapes absorption and catabCsm after person through ^ 
rffer.nt to a node Even so. the molecular weight of hyaluronan entenng the 

^^r^rrduct i, 

^DMnUMnt« ol. have shown thatthe liver endotheUal cell receptor, for 

hy^re^v^ 

that they would be stripped out of the bloodstream and afferent lymph [8] 

^examined this pherK^nspecif^bystuoyn^ 

weexarmncHu .»k oiasma and simp* measuring the 

Hyaiuronan of high and low macular we,ght to *o^e the 

w^.^ *#v4 rtfiAw I x 10* it successive intervals. i rttsappearaiw 

molecular weight profile « success** plasma «J» dsappear** 
j ^-.rfhichest molecular weight were nevertheless osappe* s 
r«bW showed^ of^mo^ » ^.^^^andthereis 

Thediminibpnofsmtf amoufWW s«rvever there appeared to be 

._ , ft . r ■> * Atthe utter intervals, however. m« 

number, wtvch determines me crw* k^- 


were not certain that the conditions for turbulence occur in the rabbrtis circulation. There 
was no breakdown of the labelled polymer during 15 min of observation. 

This does notexdude polymer reduction by free radicals since hyaluronan absorbs and 
is broken down by free radical activity especially the hydroxyl form. It is difficult to envisage 
a suffioentty high free radical flux in the bloodstream for two reasons. Firstly there are 
numerous free radical scavengers in plasma, and secondly it is difficult to see how the 
more fragile pyticuJate dements of blood would escape damage at the same time. 
Nevertheless, we examined this possibiity by injecting the same amoum of 1^ 
unlabeled hyaluronaaThis did not slow the breakdown of the large labelled polymers, 
though its free-radical scavenging activity was calculated to be at least 99% that of the 
large polymer fraction used previously 

ftisprobablethat some form of mectani^ 
of this pr«riomenoaThe notion that covalembor*is can be mechanic 
some initial resistance, but can be readly demonstrated Another possibility is that 
hvahn-orodaseisfwedonceB >P H7 
Vve are continuing studies to find a dear explanation. In the meantime however, these 
findings are of some relevance to the adrninistration of large amounts of hyaiuronan 
intravenously especially when high blood levels are to be maintained for long periods. 
Sirce the relate viscosity of r^ 

concentration, even a modest degree of breakdown in the blood stream will 
counterbalance the rise in viscosity caused by elevated plasrna cor*^ 


LMrwTuKGnMh **** mi&i^dtm*^***^.*™ ********* 

in iwvtoMri nM worn pfltoflo maunB^wj m w»n*i»i*w»» w » 
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EXHIBIT 3 


MEMORANDUM 
RE: SEIFTER U.K. PATENT 769.2R7 


In the Office Actions, the Examiner primarily relied on Seifter in view of a 
number of references. What Seifter, U.K. Patent 769,287 does or does not teach 
becomes paramount to the Patent Office's position. The Examiner has set out his 
conclusions in the last Official Action after what appears to have been a careful 
analysis. According to the Examiner, Seifter broadly teaches that hyaluronic acid 
can be used to facilitate the spreading of a therapeutic agent. 

For ease of reference, Applicants set out Applicants' submissions with 
respect to Seifter in response to the first Official Action sent by the Examiner and 
the Examiner's response in the latest outstanding action (to which no response 
has been filed to date). Applicants have underlined portions of their response 
and portions of the Examiner's response and reasoning for emphasis. Applicants 
will, in this memorandum, show hereafter, why Applicants believe the 
Examiner is in error. 

Applicants submitted, in the first response to the Official Action in which 
Seifter first appeared as a reference, as follows: 

The main reference relied on by the Examiner is U.K. 
Patent 769,287. This patent teaches the use of partially 
depolymerized hyaluronic acid (PDHA) - n_0j 
hyaluronic arid, salts thw nf. fragments or subunits or 
pypn homol ogies, analogues, derivatives, complexes, 
PstPrs or any other for m of hyaluronic acid. The form 
of hyaluronic acid is partially depolymerized and is 
termed PDHA. The PDHA is said to be purportedly 
useful as a spreading agent and lipemia-clearing agent 
(page 1, left-hand column, lines 14 to 15) and 
purportedly useful to facilitate the spread and 
absorption of injected materials in animals and human 
tissues, (page 1 of patent, left-hand column, lines 37 to 
39), (lipemia, Applicants submit, means excessive 
lipids in the blood). The patent states that this effect is 
a fanrrinn nf th» ^f~» of d^olvmerization and that it 
can be employed in drug injections and living tissues 
(same page, same column, line 39 to 42). Methods are 
provided which teach the method of manufacture of 
PDHA by incubation. Longer incumbation in the 
process of manufacture reduces the spreading effect 
(page 2, left-hand column, lines 8 to 10). PDHA i s 


compared to hyaluronidase which is also ass erted to be 
an effective spreading agent but is purport ed to have 
benefits over hyaluronidase. Spreading does not mean 
that there is any transport of the agent and penetration. 
In other words, everything is, as stated, absorbed . 
Thus, the PDHA is not active in the transport. It is 
passive. This conclusion is easily recognized by the 
statement at (page 1, left-hand column, line 38) where 
the "(PDHA) facilitates the spread and absorption of 
injected materials". In other words, oil spreads over 
water but does not penetrate. Material dissolved in the 
oil could be absorbed into the water. Thus, there 
would be a depot effect. However, mnrp importantly, 
this reference is completely irrelevant to hyaluronic 
acid, pharmaceutically acceptable salts thereof, and 
subunits and fragments thereof. At page 3, right-hand 
column, lines 45 to 47, the patent provides: 

" I Inrfppolvmerized hyaluronic add (HA) had practically no useful 
<i prpading effect as compar ed with thf control of Table II." 

It is therefore, clear that this patent teaches awav from 
the use of hyaluron ic acid to transport and cause 
ppnprration nf anv Medicine or therapeutic agent. 
Whatever is m eant by the term "spread" in the patent, 
fhP word "sp r paH" has no relation to hyaluronic acid - 
Thus, this patent is irrelevant. This patent provides no. 
motivation for any person skilled in the art to use 
hyaluronic acid. This reference states that hyaluronic 
acid has no practical utility in respect of spreading 
whatever that may mean. (Applicants' position is that 
spreading has nothing whatsoever to do with transport 
and penetration.) 

The '287 patent was published in 1957. 

The Examiner, in the follow-up Official Action (which presently remains 
unanswered) stated as follows in response to Applicants' above submission and 
gave his reasoning: 

"Firstly, the Examiner contends that the hyaluronic acid 
and/or pharmaceutically acceptable salts thereof and/or fragments, 
and /or subunits thereof claimed in the instant invention is in fact 
th f M mp materi a ^forr^ in thp Seifter ft al reference. To reiterate, 
Seifter et al., teach the use of partially depolymerized hyaluronic 
acid as a carr a to facilitate the spreading of therapeutic agents into 
animal tissue. Seifter et al., teach the careful control of the amount 


of depolymeriazation clearly illustrating that the ability to facilitate 
spreading is dependent upon the degree to whir h the hyaluronic 
acid is depolymerized. Seifter determines the appropriate form of 
hyaluronic acid by amount of time used for depolymerization, see 
page 2, lines 105 to 130. 

Applicants correctly point out that Seifter et al.. stat e that un- 
depolvmerized hyaluronic acid had "practically no usefu l spreading 
effect", page 3. right hand column, line 46. This was not taken as 
"teaching away" from the instant invention but, to support the 
Examiner's position, the Seifter et al., and the instant application are 
teaching the same composition. The un-depolymerized hyaluronic 
acid being referred to by Seifter et al., appears to be native. 
undegrade d material extracted from bacteria, which would 
according to Balazs et al.. in the article titled "Hyaluronic acid its 
structure and use", ha ve a molecular weight of about 1 million, see 

pa ge 68. left hand c olumn, lines 7-8. Seifter et fll-. WSeS 

hyaluronida se to break the long molecules into shorter molecules, 
controlling the average molecular size bv controlling the length of 
time the enzyme is allo wed to react with the substrate. 

Seifter et al., were not able to determine the molecular weight 
of their material at the time the invention was made, instead, 
Seifter et al., teach the physical properties of the native un- 
depolymerized molecule and partially depolymerized molecules, by 
comparing spreading of dye, contrast media and local anesthesia 
using the same concentration of hyaluronic acid. 

Jhe Examiner con tends that Seifter et al.. is showing spread 
in tissue due to differences in the molecular weight of the 
hyaluronic a rid used, with the highest molecular weight (lxKELand 
the lowest weights (oligo saccharides or disaccharides) showing little 
or no spreading effort, while p olymer lengths between the two 
extremes, for example 5n nnn to 750.000. enhance spreading of 
materials t o various degrees depending on the molecular weight - 

Seifter et al., used the same concentration of hyaluronic acid in both 
control and test applications so that the only variable was the 
amount of depolymeriza ion, i.e., molecular weight. The Examiner 

ramP to this conclusion hy comparing the results Of Seifter et a l „ 


Schultz et al.. Delia Valle et al.. q rtd review such as the Bala?s 
reference- These references, all indicate that hyaluronic acid from 
natural sources is a very large m olecule of >1 -4*1 nfi -Dal tons and 
that the smaller forms (shorter average polymer lengths) of the 
instant application are most probably the same as the composition 
obtained bv the depolvmerization method of Seifter. 

Additionally, Seifter, et al., teach at page 4, last two 
paragraphs, below table VIII; "The terms of hyaluronic acid (HA) 
and partially depolymerized hyaluronic acid (PDHA) are used in the 
specification and the claims to include both the free acid and their 
alkali metal salts. They also include hyaluronic acid and partially 
depolymerized hyaluronic acid regardless of source of preparation." 
There is nothing in the Applicants' disclosure that indicates that the 
product, i.e. purified hyaluronic acid is patentably distinct from the 
product disclosed by Seifter et al. The Examiner contents that the 
two products are the same although they may have been obtained by 
different methods. Applicants are invited to submit evidence 
providing that the two products are chemically different. 

A pplicants argue that the PDHA as taught Seifter et al, 
transports materials by passive means whereas the HA of the 
instant invention acts by some sort of active transport. Seifter et al., 
on page 1, left hand column, at lines 30-34, state that "...releases 
partially depolymerized hyaluronic acid (referred to below as PDHA) 
which then acts as a transport agent, ion-exchanger, or a protective 
colloid and peptizing agent, aiding the dispersion of materials into 
the tissues.", at lines 37-39, "...(PDHA) facilitates the spread and 
absorption of injected material into animal and human tissues,...". 
ThU indicant »n the Ex aminpr that Softer et al., were not sure 
whrthw thf mechanism involved was active or passive but, that 
frh»y rlparly considered spreading and absorption to be two different 
p^pprtips of »n»ii- material. Seifter et al., dearly believed that 
PDHA actually caused or at the very least enabled the spreading of 
material into the tissues. Thf Examiner holds that "spread i ng" i s 
,,ceH hy Sejfter »» »l- t o Pirate transport or movement of the 
material though the precise means by which this is accomplished, 
actively or passively, was unknown o Seifter et al. 


The instant application does not provide any information 
which would serve to define the "spreading" n * materials by the 
instant invention over the composition taught in the prior art. 
This argument is also immaterial, since it is not required that the 
prior art even know the mechanism by which a composition 
functions. 

Applicants argue that there is no motivation to combine the 
references taught in the references, i.e., that the motivation to 
combine the references was derived from the Applicants' disclosure. 
The Seifter et al., reference broadly teach the use of HA to increase 
the spreading of therapeutic agents into tissues. Seifter et al, directly 
provide the motivation to combine their PDHA with a variety of 
medicinal agents as found in the breadth of their claims and at page 
2, left hand column, lines 46-51, wherein they state that the 
examples are ...illustrative only and not to limit the invention..." 
and at page 4, left hand column, lines 93-95, "..we have discovered a 
new product useful in various ways in animal experimentation and 
in animal and human therapy, and a method of preparing it." 
These statements rlparlv teach that the claimed compositions and 
TPfthnrU are w ^pIv applicable. One skilled in the art HQuiiOfi 
motivated, given the teaching of Seifter et al., to use hyaluronic acid 
in combination with a plurality of agents to enhance spreading into 
mammalian tissues. (Interlineation has been added by Applicants for 
visibility and emphasis.) 

In Applicants' respectful submission, there is a flaw, with respect to the 
Examiner's reasoning. This flaw was created at the very beginning of the 
Examiner s reasoning forming the basis of the Patent Office s position. In the 
most recent action, the Examiner states that Seifter teaches the use of partially 
depolymerized hyaluronic acid [termed PDHA in the Seifter Patent] as a carrier to 
facilitate the spreading of therapeutic agents into animal tissue. The Examiner 
then asserts what he believes Seifter taught 

"Seifter et al. broadly teach that hyaluronic acid can be used 
to facilitate the spreading of a therapeutic agent, diagnostic agent, x- 
ray contrast agent, anesthetic agent, and use of hyaluronic acid for 
parenteral administration." 


This is quite a jump from PPHA to hyaluronic arid - when Seifter 
specifically states at page 3, lines 45-46: 

"UNDEPOLYMERIZED HYALURONIC ACID (HA) had practically 
no useful affect, as compared with the control of Table II." 

In the last action , the Examiner made the following statements: 

1. "Firstly, the Examiner contends that the hyaluronic acid 
and /or pharmaceutically acceptable salts thereof and /or 
fragments and /or subunits thereof claimed in the instant 
invention is in fact the same material referred in the Seifter 
et al. reference." (emphasis added) 

2. "The undepolymerized hyaluronic acid being referred to by 
Seifter et al., appears to be native, undegraded material 
extracted from bacteria, which would, according to Balazs et 
al . in the art icle titled "Hyaluronic Acid. Its Structure and 
Use" have a molecular weight of about 1 million, see page 
68. left han d column, lines 7-8. Seifter et al., uses 
hyaluronidase to break the long molecules into shorter 
molecules, controlling the average molecular size by 
controlling the length of time the enzyme is allowed to 
react with the substrate." 

3. The Examiner contends that Seifter et al., is showing spread 
in tissue due to differences in the molecular weight of the 
hyaluronic acid used, with the highest molecular weight 
(lxlO 6 ) and the lowest weights (oligosaccharides or 
disaccharides) showing little or no spreading effect, while 
polymer lengths between the two extremes, for example, 
50,000 to 750,000, enhance spreading of materials to various 
degress depending on the molecular weight." 

Referring specifically to the Balazs article "Hyaluronic Acid, Its Structure 
and Use" referred to by the Exarniner in 2. above (a copy of which is attached as 
Schedule "A") and particularly, at page 68, left hand column, lines 7-8, BAllZS 

not ante the molecular weight of "native, undegraded nu».*rial extracted 
from bacteria" is about one million. Whit flf 1 *** ****** 8tate " following: 


"To the author s knowledge, there is no report in the 
literature of bacterial hyaluronic acid exceeding a molecular 
weight of approximately one million . It is not known 
whether the presence of low molecular weight hyaluronic 
acid in bacterial cultures is due to the action of degrading 
enzymes (hyaluronidase) which are known to be produced 
by the same bacteria, to the fact that microorganisms do not 
produce hyaluronic acid of high molecular weight at all, or 
to degradation during the preparation process." 

From this document alone, it is clear that the Examiner's reasoning is 
flawed by the assumption that the starting hyaluronic acid material used by 
Seifter had a molecular weight of one million. (The Balazs article was written in 
1984). Therefore, what could have been the molecular weight of the hyaluronic 
acid used by Seifter et al., (speculation)? 

To assist Examiner, Applicants enclose two earlier articles of Torvard 
Laurent (another well recognized expert in Hyaluronic Acid): 

(a) Studies on Hyaluronic Acid in the Vitreous 
Body published about 1955 from the Retina 
Foundation, Department of Ophthalmology, 
Massachusetts, Eye and Ear Infirmary and 
Harvard Medical School, Boston, Massachusetts 
(Schedule "B"); 

and, 

(b) Structure of Hyaluronic Acid, published in 
1970, Chemistry of Hyaluronic Acid In: 
Chemistry and Molecular Biology of the 
Intercellular Matrix.. Volumes 1, II, III. Edited 
by E.A. Balazs. New York: Academic Presss, 
1970, pp. 703-732 (Schedule "C). 

With respect to (a) Schedule "B", in 1955. Molecular Weights for 
Hy. Juronic Acid derived from umbilical cord had been determined to be 3-. <10* 
(3,000,000-4,000,000). Thus, in 1955, it was possible to determine approximate 


Molecular Weights. (This is contrary to the Examiners conclusions that 
molecular weights could not be determined in 1955.) 


With respect to (b), Schedule "C", at page 711, Laurent provides a table of 
published molecular weights of hyaluronic acid derived from different sources as 
follows: 

TABLE III 

Some Published Molecular Weights of Hyaluronic Acids from 
Different Tissues 

Molecular 


Tissue 

Weight 

Technique 

Reference 

Human Umbilical 
cord 

3.4xl0 6 

Light-scattering 

Laurent and 
oergeiy \iyjD) 

Bovine vitreous 
. body 

7.7xl0 4 
1.7xl0 6 

Light-scattering 

Laurent et al. 
(1960) 

Bovine synovial 
fluid 

14X10 6 

Light-scattering 

Preston et al. 
(1965) 

Human synovial 




fluid 
Normal 
Rheumatoid 

6-xlO 6 

(2.7-4.5)xl0 6 

Light-scattering 
Light-scattering 

Balazs, Watson, 
Duff and Roseman 
(1967) 

Rooster comb 
(main fraction) 

1.2xl0 6 

Ultracentrifugation 

Swann (1968a) 

Streptococcal 

O.llSxlO 6 

Sedimentation & 

Blumberg, Ogston, 


cultures 0.93xl0 6 viscosity Lowther and 

Rogers U25&1 


It is therefore dear that the streptococcal HA (referred to at page 2, line 56 
of Seifter et al., U.K. Patent 769,287) could have had a molecular weight between 
about 115,000 and about 930,000 determined by Blumberg, Ogston, Lowther, and 
Rogers in 125S (about the time of Seifter et al.). Thus, the Examiner s contention 
in 1. above (at page 6 of this Memorandum) that the Seifter et al. PDHA material 
made by the Seifter et al. process is the same as Applicants' material is noj 
accurate . The Seifter starting hyaluronic acid material may have been, and was 
in all likelihood, the same as Applicants' hyaluronic material and in this regard, 
Seifter et al. has concluded that: 


" undepolymerized hyaluronic acid (HA) 
had prac tically no useful spreading 
fif£i£t... M (page 3, lines 45-46) 

Seifter et al. is therefore irrelevant. 

Seifter et al. goes on to provide that umbilical cord HA and Vitreous 
Human HA can also be depolymerized and used (see page 3, lines 57-58). 
Laurent, in the Table taken from Chemistry of Hyaluronic Acid (Schedule "C") 
above states that Human Umbilical cord Hyaluronic Acid has a molecular weight 
in the order of 3-4X10 6 consistent with the teachings in Schedule "B" (umbilical 
cord derived HA has a molecular weight of 3-4X10 6 ). Bovine Vitreous Body HA 
from Laurent (Schedule "C") has a molecular weight form 7.7x10m. 7xl0 6 (77,000- 
1,700,000). See also U.S. Patent 4,141,973 at column 1, lines 32-42. (U.S. Patent 
4,141,973 is not attached.) Once again, Seifter says the undepolymerized 
hyaluronic acid (HA) has practically no useful spreading affect (page 3, lines 45- 
46). It is only when the hyaluronic acid is partially depolvmerized that the 
spreading affect is achieved (irrespective of the molecular weight of the 
hyaluronic acid used as the starting material which original hyaluronic acid 
starting material does not work). 

The reason, Applicants believe, should now be self-evident. Seifters 
partially depolymerized material PDHA still contains hyaluronidase even after 
autoclaving and precipitation. (It is contaminated.) For example, the only 
element remaining where a high molecular weight hyaluronic acid (hyaluronic 
acid which won't spread) is partially depolymerized to a lower molecular weight 
hyaluronic acid (which causes spreading according to Seifter) which may have 
the same molecular weight as an undepolymerized hyaluronic acid (HA) starting 
material (which won't spread - has no useful spreading affect) is hyaluronidase- 

Applicants appreciate that Seifter et al. states that the reaction solution is 
heated to deactivate the hyaluronidase and to precipitate the deactivated 
hyaluronidase from the solution (see page 1, lines 83-89). However, 
hyaluronidase remains behind in the solution. [Seifter et al. was published in 
1957.] Th»"» llfT n » w Sanation. 


In this regard, see Schedule "C at page 704 which provides as follows: 


"The isolation of pure hyaluronic acid from tissues has 
been performed in a variety of ways similar to those 
used for other polysaccharides. Hyaluronic acid can 
generally be easily extracted in a high yield using water 
or salt solutions. The polysaccharides may then be 
precipitated from the solution with an organic solvent, 
e.g. ethanol, or a quaternary ammonium compound 
such as cetylpyridinium chloride (CPC) (Scott, 1960). 
These precipitation procedures will not, however, 
remove all extraneous proteins and various methods 
for making "protein-free" hyaluronic acid have been 
described, e.g. proteolytic digestion (Scott, 1960), 
chloroform-isoamylalcohol extraction (Blix and 
Snellman, 1945), chromatography on ion exchangers 
and adsorbents (Cifonelli and Mayeda, 1957; Berman, 
1962; Preston, Davies and Ogston, 1965; Swann, 1968A), 
eltrodeposition or elctrophoresis (Roseman, Watson, 
Duff and Robinson, 1955; Sandson and Hamerman, 
1962) and centriguation in CsCl -gradients (Silpananta, 
Dunstone and Ogston, 1968). The amount of protein 
which remains after the purification is usually very 
small, even when only physical methods have been 
employed, and amounts as low as 0.2-0.3% have been 
reported (Swann, 1968b). 

(See also U.S. Patent 4,141,973 - the preparation of an ultra-pure high 
molecular weight hyaluronic acid fraction.) 

Thus, Applicants respectfully submit mat the spreading allegedly caused by 
Seifter et al.'s, PDHA is identical to the spreading caused by hyaluronidase 
hpcause th p spreading effect is. in fact, contributed by the remaining 
hyaluronidase . The Examiner will appreciate mat hyaluronidase acts to spread 
material by the digestion of material between the cells thereby permitting 
material accompanying the hyaluronidase to spread into that space between the 
cells.. Applicants liken the spreading effect caused by hyaluronidase to putting 
"Draino" into a clogged drain to "munch" on the dog to permit the material, 
namely the water, to pass into the space created by the "Draino". In Applicants' 
respectful submission, this is clear froL. the teachings of U.K. Patent 769,287 as a 
whole. The Examiner refers to page 1, left hand column to the words at lines 31- 


32 that PDHA is as a transport agent. However, the Examiner will appreciate on 
re-examination that the transport being referred to, is the prior art which prior 
art combines hyaluronidase and partially depolymerized hyaluronic acid by the 
enzyme. The discussion as a transport agent is merely a discussion of 
possibilities . It is speculation. This transport agent reference is found in the 
following: 

"This action is usually attributed to the decrease in 
viscosity of the ground substance which results from 
depolymerization of the hyaluronate by the enzyme. 
The effect is to decrease the normal resistance of the 
barrier. Another possibility is the enzyme releases 
partially depolymerized hyaluronic acid (referred to 
below as PDHA) which then acts as a transport agent, 
ion-exchanger, or a protective colloid and peptizing 
agent, aiding the dispersion of materials in the tissues." 
(See page 1, lines 23-34 of U.K. Patent 769,287 - Seifter.) 

It is the basis of Seifter et al., that because the PDHA (partially 
depolymerized hyaluronic acid) is not antigenic and more stable in solution, it is 
preferred over hyaluronidase. The PDHA is purportedly isolated from the 
hyaluronidase by the process outlined at page 1, lines 75-89. However, Applicants 
believe hyaluronidase remains - the solution is contaminated by hyaluronidase. 

It is thus clear that what Seifter et al. thought was the formation of PDHA 
(without hyaluronidase) was really PDHA with hyaluronidase. 

Seifter et al. discusses the partial depolymerization using hyaluronidase 
stating that such action should take place between 5 minutes and less than 60 
minutes (page 2, lines 15-16). "If the depolymerization by the enzyme is 
prolonged to 60 minutes, the spreading action is lessened by at least 50%" (page 2, 
lines 80-82). Wh.Pt'"""- * h * Hming. the hyaluronidase must be removed 
(discussed above). And the removal is not as simple as autoclaving and 
precipitating. See Laurent - Structure of Hyaluronic Acid (Schedule T) at page 
704. And that was Seifter et al.'s downfall. The resultant depolymerized product 
had a spreading action like hyaluronidase but did not have any spreading action 
if the partial depolymerization did not take place ("Undepolymerized hyaluronic 
acid (HA) had practically no useful spreading affect...", page 3, lines 45-46) 
irrespective of the starting Hyaluronic Acid (Streptococcal HA, Umbilical Cord 


HA, Vitreous Humour HA, page 3, lines 56-58). As stated before, if the HA is 
partially depolymerized by hyaluronidase, it spread. It mav bavp hp en the nm ? 
molecular we i ght as the HA that is not depnlvmpnzprt (Umbilical Cord HA may 
have been partially depolymerized to the same molecular weight as streptocccal 
HA which has not been partially depolymerized - in that event the Umbilical 
Cord HA which has been partially depolymerized will spread but the 
streptococcal HA which has not been partially depolymerized won t spread even 
though both are of the same mole cular weight . 1 

Finally, the Examiner will appreciate that where a molecular weight is 
specified in the literature with respect to a given specimen of hyaluronic acid, the 
specimen does not possess a homogenous molecular weight - the specimen is not 
unimolecular. The molecular weight of the specimen is an average molecular 
weight determined having regard to the range of molecular weights of the 
hyaluronic acid present in the specimen. The amounts of the individual 
molecular weights of the hyaluronic acid in the specimen would (if graphed) 
appear distributed under a "bell curve" plotted having regard to molecular 
weight v. amount of that molecular weight present in the specimen. Thus, for 
example some of the specimen of hyaluronic acid having an "average" 
molecular weight of about 1,000,000 (referred to by the Examiner and discussed at 
page 6, {para. 2} of this memorandum), would have a molecular weight less than 
750,000 daltons. In that event, the hyaluronic acid used by Seifter et al., should 
provide some spreading effect (based on the Examiner's reasoning because of the 
presence of this lower molecular weight hyaluronic acid before partial 
depolymerization - at a time there had been no. partial depolymerization). 
However, to repeat Seifter et al.,at page 3, lines 45-46: 

"UNDEPOLYMERIZED HYALURONIC ACID (HA) had practically 
no useful affect, as compared with the control of Table II." 

Thus, as stated above, the hyaluronidase remaining after autoclaving and 
precipitation must be the reason for the difference. Thus, there is no 
recognition/teaching by Seifter et al., of transportation by Hyaluronic Acid. 
Seifter et al. is thus irrelevant, teaching away from Applicants' invention herein. 


